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The World Health Organization (WHO) estimates that the total number of older or elderly people (≥60 years) worldwide would cross the figure of 1.2 billion by 2025, including around 840 million people from low-income countries.\[[@ref1]\] In India too, the number is escalating with about 7.7% of the total population being elderly. Hence, the health status of the elder population has a significant impact on the well-being of the country.

Older persons are specifically susceptible to malnutrition as there are many practical issues encountered in providing adequate nutrition. With increasing age, though both lean body mass and basal metabolic rate declines that leads to reduction in energy requirement, the necessity for other vital nutrients rises.\[[@ref1]\] Hence, the appropriate inclusion of all categories of food in diet needs to be taken care of. Since nutrition of the elderly affects immunity as well as functional ability, it is an important component of elderly care that warrants further attention.\[[@ref2]\]

Factors like feeding difficulty, reduced mobility, psychological distress, being widowed, illiteracy, caring for children, poverty, and poor access to health and social services make elderly more vulnerable for malnutrition.\[[@ref3]\] Several studies have shown that malnutrition among elderly can cause increase in morbidity and mortality.\[[@ref4]\] Mini-nutritional assessment (MNA) tool is a simple and reliable tool for assessing elderlies at risk of malnutrition and has been designed especially for primary care physicians and health care providers involved in taking care of frail and sick elderly patients, at home or hospitals.\[[@ref5]\]

Although some studies have been done to find the prevalence of malnutrition among elderly, it is still under-reported in several parts of India. Factors associated with malnutrition were also found to be under-reported. Very few studies have been done using MNA tool in South India which comprehensively covers multiple aspects leading to malnutrition. Planning of strategies and National Health Programs focusing on elderly also require data on malnutrition. Therefore, we aimed to determine the prevalence of malnutrition and factors associated with it among elderly population in rural Puducherry using MNA questionnaire.

Materials and Methods {#sec1-2}
=====================

A community-based cross-sectional study was carried out in the Rural Health Center (RHC) of a tertiary care institute that caters to a population of around 10,000 in the villages of Ramanathapuram, Thondamanatham, Pillaiyarkuppam, and Thuthipet during November to December 2016. RHC provides comprehensive primary health care to the whole population residing in the four villages that are similar in terms of sociodemographic and cultural factors. Individuals ≥60 years of age belonging to these areas were included in the study.

Sample size was calculated by OpenEpi v 3.01 using prevalence of malnutrition among elderly 24.8% based on a previous study.\[[@ref4]\] With absolute precision of 5% and a confidence interval of 95%, sample size was calculated to be 287. However, 279 individuals were covered.

Primary sampling unit was households. Numbers of households needed from each of the four villages were calculated using proportionate sampling after which, systematic random sampling was employed to select the households from the villages. Individual \>60 years of age was the study unit and were recruited into the study randomly from the selected households. Households which were locked even after three visits were excluded from the study.

Information on sociodemographic variables and MNA questionnaire was administered to assess the nutritional status of elderly.

MNA questionnaire is an 18-item validated nutritional screening instrument widely used for assessing the nutritional status of elderly. A maximum score of 30 can be obtained. A score \<17 indicates malnutrition; a score of 17-23.5 indicates a risk of malnutrition and a score of ≥24 indicates a satisfactory nutritional status.

Data collection was started after obtaining informed consent from the selected individual. Three training doctors posted in rural health center under JIPMER located in the study setting were chosen as data collectors. They were sensitized regarding the objectives of the study, confidentiality of information, and participant\'s right and informed consent, and were also trained to administer the questionnaire. The purpose of the study and procedure involved in the study was explained before administration of the questionnaire. Interview was conducted by house-to-house visit. Postgraduates posted in same rural health center supervised the data collection procedures by reviewing all questionnaires at the end of each day and also addressed any issues faced by data collectors. Questionnaire had been standardized for our research by forward translation, expert panel back translation, pretesting, and cognitive interviewing and was arrived at the final version.

The questionnaire consisted of two sections: screening and assessment sections. Screening section consisted of six parts that included a subjective assessment of decline in food intake and perceived psychological stress and weight loss during the past 3 months, mobility of the individual, subjective assessment of neuropsychiatric symptoms like dementia or depression, and anthropometric assessment, such as height, weight, and body mass index (BMI). Height was measured with a measuring tape to the nearest 0.1 cm and weight was measured using digital weighing scale to the nearest 0.1 kg. Next, the assessment section consisted of 12 parts that included questions pertaining to independent living status of the elderly; presence of pressure sores; number of prescription drugs taken; frequency of meals; assessment of protein intake by frequency of intake of meat, fish, legumes, dairy products, consumption of fruits and vegetables, fluid intake; mode of feeding; self-assessment of health and nutritional status; and anthropometric measurements, such as mid -rm circumference and calf circumference. Mid-arm circumference was measured using measuring tape at the mid-point between the tip of the shoulder and the tip of the elbow. Calf circumference was measured at the level of largest circumference of the calf. A maximum score of 14 and 16 were given to the screening and assessment sections, respectively. The study participants were then classified as: normal, at risk of malnutrition or malnutrition based on the total scores obtained.

Data were entered into Epidata v 3.01 software and analysis was done using SPSS version 19.0. Continuous variables such as age were summarized as mean and standard deviation (SD). Categorical variables such as gender, education, and occupation were summarized as proportions. Results of malnutrition status were summarized as proportion with 95% confidence interval. Bivariate analysis (Chi-square test/Fisher\'s exact test) was used to find the association between sociodemographic factors and malnutrition. Prevalence ratio with 95% confidence interval was calculated. *P* value less than 0.05 was considered statistically significant.

Results {#sec1-3}
=======

There were totally 767 individuals belonging to the age group of ≥60 years in the study setting, out of which 287 were selected for the study. Out of the 287 elderly selected, 279 (97.2%) individuals responded to the questionnaire. Eight elderly were unable to respond to the questionnaire.

[Table 1](#T1){ref-type="table"} shows the sociodemographic characteristics of the study participants. Among 279 individuals interviewed, majority 190 (68.1%) were females. The age of the study participants ranged from 60 to 100 years and the mean age ± SD was 69.37 ± 8.12 years. Majority 178 (63.8%) of the study participants were in the age group of 60--70 years, 208 (74.6%) had no formal education, and 264 (94.6%) were unemployed.

###### 

Socio-Demographic characteristics of elderly residing in selected Rural areas of Puducherry (*n*=279)
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[Table 2](#T2){ref-type="table"} states about the anthropometric and general assessment part of the questionnaire. Among 279 individuals interviewed, 121 (43.4%) had a severe decline in the food intake level. Majority of participants 245 (87.8%) had adequate mobility. During the past 3 months, 78 (28%) perceived psychological stress. About 42 (15.1%) were underweight and 91 (32.6%) were obese based on BMI.
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Anthropometric and general assessment of elderly residing in selected rural areas of Puducherry using Mini-Nutritional Assessment (*n*=279)
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Regarding the quality of life and activity of daily living status of elderly, about 250 (89.6) live independently, 77 (27.6%) takes more than three prescription drugs per day, and 15 (5.4%) have pressure sores or ulcers.

Regarding dietary habits of elderly, about 154 (55.2%) have three meals per day, 236 (84.5%) have at least one serving of dairy products every day and at least two servings of legumes or egg per day, and 172 (61.6%) have at least two servings of fruits or vegetables per day. Around 30% of participants have less than three cups (600 ml) of fluid per day. About 274 (98.2%) were self-fed without any difficulty.

[Table 3](#T3){ref-type="table"} summarizes the self-perception of health and nutritional status in which about 124 (44.4%) perceived themselves as malnourished and 110 (39.3%) considered their health status lower as compared with the individuals in the same age group \[[Table 3](#T3){ref-type="table"}\].
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Dietary habits and perceived nutritional status of elderly residing in selected rural areas of Puducherry using Mini-Nutritional Assessment (*n*=279)
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[Figure 1](#F1){ref-type="fig"} summarizes the nutritional status of the elderly in the study population. The prevalence of malnutrition among elderly was 17.9% (95% CI: 13.7%--22.7%) and 58.8% (95% CI: 52.9%--64.4%) were at risk of malnutrition.

![Nutritional status of elderly residing in selected rural areas of Puducherry using mini-nutritional assessment (*N* = 279)](JFMPC-7-1429-g004){#F1}

[Table 4](#T4){ref-type="table"} shows the association between sociodemographic characteristics like age group, gender, education, and occupation and malnutrition status that was calculated using Chi-square test/Fisher\'s exact test. Except educational status (*P* = 0.04), none of the factors came as statistically significant.

###### 

Association of malnutrition with socio-demographic characteristics of of elderly residing in selected rural areas of Puducherry, South India (*n*=279)
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Discussion {#sec1-4}
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The current study in rural Puducherry showed that about 17.9% of elderly were malnourished and about 58.7% of elderly was at risk of malnutrition. The proportion of malnourished based on BMI status was also found to be similar to above findings (15.1%). Malnutrition status was found to be higher among individuals with no formal education, unemployed, and age \>70 years. However, except educational status (*P* = 0.04), none of the other factors were statistically significant. The observed prevalence of obesity was 32.5% as per Asia-Pacific guidelines for assessment of BMI.

Studies around the world showed prevalence of malnutrition among elderly ranging from 13% to 54%.\[[@ref3][@ref6][@ref7][@ref8]\] Studies done using the MNA questionnaire in rural area of South India at Kaniyambadi (14%) have showed a prevalence similar to the current study findings.\[[@ref7]\] In contrast, the findings of studies done in Northern India like Allahabad (25%), West Bengal (29.4%), and Haryana (53.4%) showed a higher prevalence.\[[@ref6][@ref9][@ref10]\] Lesser prevalence in the current study can be attributed to the tool used which comprehensively covers anthropometric, psychological, dietary, and perceived nutritional status, whereas other studies used only anthropometric measurements, which might have overestimated the burden.

Prevalence of elderly who were at risk of malnutrition was found to be 58.7%. Similar findings were reported from studies done in Vellore and West Bengal, where around 50%--60% were at risk of malnutrition.\[[@ref6][@ref7]\] Higher prevalence in the current study and aforementioned studies emphasize the importance of assessing the nutritional status among elderly.

In the current study, prevalence of malnutrition was higher among elderly females as compared with males, which are similar to the findings found in studies done at Vellore, West Bengal, and Haryana, and other developing countries like Uganda and Ethiopia. However, the difference in current study was not statistically significant.

The prevalence of obesity was 32.5%, which was similar to the findings of a study done in rural area of Karnataka (36.7%).\[[@ref11]\] However, previous studies done in rural areas of Tamil Nadu, Puducherry, and Chandigarh showed a much lesser prevalence of obesity (5%--20%).\[[@ref12][@ref13][@ref14]\] Higher prevalence in the current study could be the result of using Asia-Pacific guidelines for diagnosing obesity, whereas other studies used WHO classification for obesity.

Current study has certain strengths. First, it was being a community-based study with high-response rate (97.2%). Second, include usage of a validated questionnaire that not only covered anthropometric factors but also addressed the dietary, psychological, and perceived nutritional factors to determine the prevalence of malnutrition.

Our study found that the elderly at risk of malnutrition was found to be 58.8%. Study conducted in Spain among elderly population has shown that about 27% were at high risk of malnutrition. This difference could be due to the fact that our setting was more of rural population when compared with the other study.\[[@ref15]\] Another study done in Turkey also showed that the proportion of elderly at risk of malnutrition was found to be 18.6% using MNA scores.\[[@ref16]\] Sordestrom *et al*. conducted a study in Sweden, where they concluded with the results exactly same as our findings and even stated that people \>80 are at more risk for malnutrition that was similar to our study findings.\[[@ref17]\]

However, there were certain limitations in the current study. Since this was cross-sectional study, establishing cause--effect relationship was not possible. Since study was done in smaller geographical region, generalisability to other areas will be difficult.

Current study has certain implications also. The findings of this study will help policy makers to formulate strategies for an inclusive engagement of primary care providers to identify and manage the cases of malnutrition among elderly at the earliest.

Conclusion and Recommendations {#sec1-5}
==============================

Although only one-fifth of the elderly were found to be malnourished, more than half of them were at risk of malnutrition. Malnutrition was higher as age increases, among females and individuals with no formal education. One-third of the elderly were obese. Both undernutrition and overnutrition were important health issues among elderly in this study. Therefore, it is empirical to identify those with malnutrition and at risk of malnutrition among geriatric population and address regarding healthy dietary practices.

Opportunistic screening can be helpful in doing these activities at primary care level.

At the household level, training of primary care givers in identifying elderly at risk, counseling on nutritional support, and seeking care for prompt management can be helpful.
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